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[57] Abstract: 

PURPOSE: To provide a gene DNA used for efficiently producing Laspartic acid. 
CONSTITUTION: Agene DNA coding aspartase (EC, 4, 3, 1, 1) originated from a 
Coryne type bacterium, such as a basic sequence of the formula. The gene DNA is 
isolated from e.g. Brevibacterium.flavum MJ-233 strain.COPYRJGHT: (C)1993, 
JPO&Japio 

[51] Int'l Class: C12N01560 C12N00120 C12P01320 C12N00988 

C12N01560C12R00113C12N00120C12R00113 C12P01320 C12R001 13 
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(57) [9SK>] 
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C. 4. 3. 1 . 1 ) £r^— K*f6ae^DN A e 



(Brevibacterium flavum) MJ - 2 3 3~C&6 


ATGTCTAAGA 


CGAGCAACAA 


GTCTTCAGCA 


ATTGTGAACG 


GCGAGAACCA 


AATCGCCACG 


GTTTCGGAAC 


GTGTCGTCGA 


ACCAAAAACC 


GATCTGCTTG 


GTGAACTTCA 


GATCCCATCC 


GCGGTGGACA 


ACTTCCAAAT 


CTCACGAACC 


GGCATGGTCC 


AGGTGAAAAA 


GGCCGCAGCT 


GCACAAAAAG 


CAGAAGCAAT 


TGTCTGGGCT 


ATGGATCAGT 


TCCCCATCGA 


TGTGTTCCAG 


ACCAACGAAG 


TTGTTGCCAA 


CCTTGCACTT 


CACATCCTGC 


ACCCCATGGA 


TGATGTGAAC 


ACTGGTTTCC 


GCCTGGGCAT 


TTACGCTGGA 


CTTCAGGTTG 


CGTTCCGCCA 


CAAGGGCAAT 


ACCCAGTTGC 


AGGATGCTGT 


TCCCATGAGC 


AACCTCGCAG 


AAGAGCAGAC 


CGTGCTGCGT 


CTTGGTGCAA 


CCGCAATCGG 


TACTGGTGTG 


GTCGCTGCTC 


TGTCTGAGGT 


CACCGGACTG 


GCTACCTCTG 


ACACCGGTGC 


ATATGTTCAT 


AAACTGTCCA 


AGATCTGTAA 


CGATCTACGT 


AACGAAATCA 


ATCTGCCACC 


ACGCCAGGCT 


CCAGTGATCC 


CAGAAGTGGT 


CAACCAGGTC 


GTCACCATGG 


CTGCGGAAGC 


TGGCCAGTTG 


GAATCCCTCT 


TCCAGTCACT 


GCGCATCCTG 


TGCGTCGTAG 


GAATCACCGC 


CAACGCTGAT 


GGCATTATCA 


CTTACCTGAA 


CCCATTCCTG 


GAAGCAGCCG 


AAACTGGTCG 


ACCAGTGCGT 


GAAAAGACGC 


TCGAGGCAGT 


CCTATCCAAG 


AGGCTCTACT 


TGGAGAACTA 


A 



// 

Met Ser Lys Thr Ser Asn Lys Ser 

1 5 
Lys Ala GLu Asp lie Val Asn Gly 
20 

Ser Gin Ser Ser Asp Ser Ala Ala 
35 40 
Lys Thr Thr Val Gin Lys Lys Phe 

50 55 
Glu Leu Gin He Pro Ser His Ala 

65 70 
Ala Val Asp Asn Phe Gin lie Ser 

85 

Asp Phe Ue Arg Gly Met Val Gin 
100 

Asn Arg Arg Leu His Thr Leu Pro 
115 120 



i SE«oaer-DN a. 

(EC. 4.3.1.1) a-KtSlfiTON 

A. 



GACTCAAAGA 


ATGACGCAAA 


AGCCGAAGAC 


60 


AATGAGTCGC 


AGTCTTCAGA 


CAGCGCTGCA 


120 


ACGGTTCAGA 


AAAAGTTCCG 


AATCGAATCG 


180 


CACGCATATT 


ACGGCGTGCA 


CACCCTTCGT 


240 


ACCATCAACC 


ACGTCCCAGA 


TTTCATTCGC 


300 


TTAGCAAACC 


GCCGACTACA 


CACACTTCCA 


360 


TGTGATCAGA 


TCCTCATTGA 


GGGACGCTGT 


420 


GGTGGCGCAG 


GTACCTCACT 


GAACATGAAC 


480 


GAGTTCTTAG 


GCCATGAAAA 


GGGCGAGTAC 


540 


ATGTCCCAGT 


CCACCAACGA 


TTCCTACCCA 


600 


CTGCAGACCC 


TCATCGCTGA 


AATTGATGAG 


660 


GAGTTTGTCG 


ACATCATCAA 


GATGGGCCGC 


720 


TTGGGCGAAG 


AGTTCCGAGC 


ATTCGCGCAC 


780 


GAAGCTGCCA 


ACCGTCTCCT 


CGAGGTCAAC 


840 


AACACTCCAG 


CAGGCTACCG 


CCACCAGGTT 


900 


GAACTAAAGT 


CCGCACGTGA 


TCTCATTGAG 


960 


GCGCACTCCG 


CAATCAAGCG 


TGCAGCCATG 


1120 


CTGCTGTCTT 


CTGGTOCTCG 


TGCTGGCTTG 


1180 


GGTTCCTCCA 


TCATGOCAGC 


CAAGGTCAAC 


1240 


TGCTTCAAGG 


TCTTCGGTAA 


CGATCTCACC 


1300 


CAGCTCAACG 


TCATGGAGCC 


AGTCATTGGC 


1360 


GGCAATGCAG 


CCAAGACTTT 


GCGTGAGAAG 


1420 


GTTTGCCGTG 


CTTACGTTGA 


TAACTCCATT 


1480 


GGCCACGACA 


TTGGAGATCA 


GATCGGTAAG 


1540 


GAACTCATCC 


TGGAAAAGAA 


GCTCATGGAT 


1600 


GAGAACCTCA 


TGCACCCAAT 


GTTCCGCGGA 


1660 
1681 



(ec. 4.3.1.D a— Ki-aae^DNA. 

Ser Ala Asp Ser Lys Asn Asp Ala 

10 15 
Glu Asn Gin He Ala Thr Asn Glu 

25 30 
Val Ser Glu Arg Val Val Glu Pro 

45 

Arg He Glu Ser Asp Leu Leu Gly 
60 

Tyr Tyr Gly Val His Thr Leu Arg 
75 80 
Arg Thr Thr He Asn His Val Pro 

90 95 
Val Lys Lys Ala Ala Ala Leu Ala 
105 110 
Ala Gin Lys Ala Glu Ala lie Val 

125 
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Trp Ala Cys Asp Gin lie Leu lie Glu Gly Arg Cys Met Asp Gin Phe 

130 135 140 

Pro lie Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
145 150 155 160 

Thr Asn Glu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 

165 170 175 

Lys Gly Glu Tyr His lie Leu His Pro Met Asp Asp Val Asn Met Ser 

180 185 190 

Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly lie Tyr 

195 200 205 

Ala Gly Leu Gin Thr Leu lie Ala Glu lie Asp Glu Leu Gin Val Ala 

210 215 220 

Phe Arg His Lys Gly Asn Glu Phe Val Asp lie He Lys Met Gly Arg 
225 230 235 240 

Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 

245 250 255 

Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala lie Gly Thr 

275 280 285 

Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu lie Glu 
305 310 315 320 

Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala lie Lys 

325 330 335 

Arg Ala Ala Met Lys Leu Ser Lys lie Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 

355 360 365 

Gin Ala Gly Ser Ser He Met Pro Ala Lys Val Asn Pro Val lie Pro 

370 375 380 

Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

Pro Val lie Gly Glu Ser Leu Phe Gin Ser Leu Arg lie Leu Gly Asn 

420 425 430 

Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly He Thr Ala Asn 

435 440 445 

Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser He Gly He He Thr 

450 455 460 

Tyr Leu Asn Pro Phe Leu Gly His Asp He Gly Asp Gin He Gly Lys 
465 470 475 480 

Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys 

485 490 495 

Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 
515 520 525 
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mm 5 ] n*« i~4 m^-r tiMz&m<o&fc? 
mm 6 ] mm i - 4 ov^-r^^BKoae^ 

mm 8 ] hm 7 §a«<o y *wnm (o&mmfc 

[000 1] 

mm±<Dmm#m] t*>*a^— e (e 
c. 4.3.1.1) K-rsae^sr^tpap^att 

[0 0 0 2] L-TX'<7*>m\l % &mr$smo>— 

[0003] 

ttd s ft#<*X$il-CV^ [fijltf* l.Chibata et a 
1., Appl. Microbiol., 27,878 (1974) ; #4*HB6 1 
-29 7 1 8-^*8 ;4$§SBg6 0-1 20983f^# 

[0 0 0 4] — T^^-^Sr^ - KtSlfi^ 
<t LTIi. !) t7 ■ 3 (Escherichia coli) 

S^COiS^^ (Journal of General Microbiology, 
130,pl271-1278, 1984 MB) JttfS'a.— K*-J-* • 7 
/U^-azc^-fe^x ( P seudoroonas fluorescens) &$£<D 
SfrfK^ (Journal of Biochemistry, 100, p697-705, 1 
986 &M) A3£<9ffi£feT^*, r^Hx^y fc 
T * = y fi35<DXX/Vl^— tffi, £&jHF-fi03 1 7J5 

(Archives of Biochemistry and Biophysics, 
147. p563-570, 1979 #JSQ . L^L^^b. =i y 

[0 0 0 5] 

C»WdsW»LJ:pt-t-$SIUHl *»W«)I«W:, =»y 



[0006] 

<a*u BE*«e«*iifc-3y*s»«&fflv^«3w 

(1) = y *l!*BSlA*«)r^/u^— ?4r=j— K+S 

l^DNA ; 

(2) l^a^DNA^A^ixfcijamx^y^^ K ; 

o) titm*.^^ K-c*jnE*$jtfc3y*ffl«i 
(4) R»WE«s*ufca y*aawiife^i^^«-^i» 

[0 00 7] *^i-ov>r^b(c^{cisi^i- 

yu^ — g (EC. 4.3.1. 1) $r^— F^aafc^DN 

[0 0 0 9] T^/V^—* ^^=«— K+SiteT-^tf 
DNAfcrtf Ta^j tWWfcl-*;: 

^f!J'>A'77^MJ-2 3 3 (FERM BP- 
1 4 9 7) *5j:t;<£0>|&&tt ; ~fU\fy<^y- y *A • T 
V-^^T^-^-X (Brevibacterium ammoniagenes) AT 
CC6871, iATCC 13 7 4 5. ^ATCC 1 3 
74 6 lyi/e^^fU^A'f/^^^A (Breviba 
cterium divaricatum) ATCC1 4020 ; TVt^X 
^7" y £A • 7^ h^r — ^ A (Brevibacterium 
lactofermenturo) AT CC13869 j^/^^ y 

• t/jv^ %j3 (Corynebacterium glutamicum) 
ATCC3 18 3 l*dS#fiJiCttffl$tL3. 

[ooio] rhfe©«lMKllki^p>A»f>tSrPBi- 

[ooii] A»r>m* ±£3y*a»ai % 

Wx.ff^H^^^T'y ?A • 77/U (Brevibacteriu 
m flavin) MJ - 2 3 3 (FERM BP - 1 4 9 7) 

£J»H* 5 C t J: 0 £1* S 12JBr#r >T O ^ a» e> T Jc 
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[0 0 12] ynf/^f!l • 77/<AMJ 

-2 3 3«50»«*3&»e)!ftft*DNA«r»W-t-5. ^ 
ftfiflttNASratSftMRtt** fll;Ltf Sau3 A I 
V>"C DNA»rll'<0^$^2 0-3 0 k bSCftSJ: 

[0 0 13] »MifcDNA»rJi-£=».*5 K^<^-, 
0!;ttfpWE 1 5iC#AU KSrXDNA i 

n vitro Packaging Kit &ffll^£JgK*&AK:J: 9 , 7 
^^/u^--tf5t6rF3js>:aufc*»ll*Jlt« (Journal 

of General Microbiology, 130, pl271-1278, 1984 

I0 0 14J ^bftS^lflS&aeJ; 1 ? KDNA^r 

wait. iBHii*T*«f-ra^ticj:>j#A**ifc^^ 

tTV^^y • 77^UMJ - 2 3 3flc&&f£&3fctf> 
[00151K l/r»Mx*AKfrMU *#**s«2 

[0 0 16] ±B"e»e>tu5A*fr«:'&tf3^ 

[0 0 17] W^ft^ffiEattJ: KDNA 

[ooi8] r©J:5«ct*r»e>*t5A«>to-oii % 

±I2^ue^^r y • 77^AMJ ~ 2 3 3ttc£>Jfe 
fe^DNA &0JIU»* S au 3 A 1 ?>£B##a?tC J: 0 « 9 

Ava I 1 
Cla I 1 
Hind III 2 
ilSL^UtrV^^y £A • 77s<J*MJ -2 
3 3©!feft#DNA4:»(HI**EcoR I "C« *3 fll" £ t 
\C&*)'&btlZ>X$£ z>%2. 4 k bcDDNABrtfJCO 
^Ttt v ^^)IKSe^|«r^7^^ KpUC 1 8£fcttp 
UC1 B&R^ZififttisX* v*? KBHtB: (dide 

L 

oxy chain termination ifc) (Sanger, F. et al. , P 
roc. Natl Acad. Sci. USA 74, 5463, 1977) (C 

ATC TCT AAG ACG AGC AAC AAG TCT TCA 
Met Ser Lys Thr Ser Asn Lys Ser Ser 



HU Se>lc-ttt«:jWH»*EcoRI-e«»lW4"wtfc 

*oT#6*l***$#l&2. 4 k bODNA»fr*r* 
[0 0 19] Z<Dffi2. 4 k b©7^^^-f$r=i- 

K-rS*e**£tfDNA»fK-«\ #«©«jhw*-csj 

1 [C^-f a 

[0020] **s. *W»«!:*5V^r. $iiiSP^ic:<t5 
[0021] r#MWta>***j RxEf7x$ 

(4, X^xUtr'3^7A^77-v? U phage) 

QDNAfrfMKft^Hind I 1 1 v C5JNrL'C«b*u&& 
^§BEfc)tf> D N A WtKV m— T H n — X y /U±-?Oflclb 

VtOyrJ - xy^^l 7 4 7r-^ (0X17 4phag 
e) ODNASrfHIfiiPXHae 1 I i ^CfflBf LT^iX* 

#^£IE&©dna^©i^— #y y/ur? Ky/t- 

±T©*»rai-c«^ns«!W8«ca-3§, »na 

Wr^XI*^?;** K©*DNA»fr^*#$MWirr 

ic*5v>r, i k b£A±«>Bf>i-^)*#Sfcoif^rr4, 1% 

U #J0. 1 kbd>f>l k b*Jfl^»W©:fct*l£ov* 

[0 0 2 2] 
1*1] 

1 

®mMK<D*z s (kb> 

1.7, 0.7 
1.3, 1.1 

1.7, 0.3 5, 0.3 5 

X 9 £ r £ 5. r © x o k lt&£ ± 

g5*S2. 4 k b©DNA^^)llM4'^t'-7'>!) 

Sra-Ki-Sae^fi. *<OEJ«*:#Lr*3»>. 526 
©T S /^5r3 - Ki"5 1 5 7 8<7>J!ia»i»e>»rt**t 

;A GAC TCA AAG AAT GAC GCA 48 
La Asp Ser Lys Asn Asp Ala 
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1 

AAA GCC 
Lys Ala 

TOG CAG 
Ser Gin 

AAA ACC 
Lys Thr 
50 

gaa err 

Glu Leu 

65 
GCG GTG 
Ala Val 

GAT TTC 
Asp Phe 

AAC CGC 
Asn Arg 

TGG GCT 
Trp Ala 
130 
CCC ATC 
Pro He 
145 

ACC AAC 
Thr Asn 

AAG GGC 
Lys Gly 

CAG TCC 
Gin Ser 

GCT GGA 
Ala Gly 
210 
TTC CGC 
Phe Arg 
225 

ACC CAG 
Thr Gin 



GAA GAC 
Glu Asp 
20 

TCT TCA 
Ser Ser 
35 
ACG GTT 
Thr Val 

CAG ATC 
Gin He 

GAC AAC 
Asp Asn 

ATT CGC 
He Arg 
100 
CGA CTA 
Arg Leu 
115 

TGT GAT 
Cys Asp 

GAT GTG 
Asp Val 

GAA GTT 
Glu Val 

GAG TAC 
Glu Tyr 
180 
ACC AAC 
Thr Asn 
195 

CTG CAG 
Leu Gin 

CAC AAG 

His Lys 

TTG CAG 
Leu Gin 



5 

ATT GTG 
He Val 

GAC AGC 
Asp Ser 

CAG AAA 
Gin Lys 

CCA TCC 
Pro Ser 
70 

TTC CAA 
Phe Gin 
85 
GGC ATG 
Gly Met 

CAC ACA 
His Thr 

CAG ATC 
Gin lie 

TTC CAG 
Phe Gin 
150 
GTT GCC 
Val Ala 
165 

CAC ATC 
His He 

GAT TCC 
Asp Ser 

ACC CTC 
Thr Leu 

GGC AAT 
Gly Asn 
230 
GAT GCT 
Asp Ala 
245 

AAC CTC 
Asn Leu 



AAC GGC GAG 
Asn Gly Glu 
25 

GCT GCA GTT 
Ala Ala Val 
40 

AAG TTC CGA 
Lys Phe Arg 
55 

CAC GCA TAT 
His Ala Tyr 

ATC TCA CGA 
lie Ser Arg 

GTC CAG GTG 
Val Gin Val 
105 

CTT CCA GCA 
Leu Pro Ala 

120 
CTC ATT GAG 
Leu He Glu 
135 

GGT GGC GCA 
Gly Gly Ala 

AAC CTT GCA 
Asn Leu Ala 

CTG CAC CCC 
Leu His Pro 
185 

TAC CCA ACT 
Tyr Pro Thr 

200 
ATC GCT GAA 
lie Ala Glu 
215 

GAG TTT GTC 
Glu Phe Val 

GTT CCC ATG 
Val Pro Met 



GCA TTC GCG CAC 
Ala Phe Ala His 
260 

GCC AAC CGT CTC CTC GAG 



10 
AAC CAA 
Asn Gin 

TCG GAA 
Ser Glu 

ATC GAA 
He Glu 

TAC GGC 
Tyr Gly 
75 

ACC ACC 
Thr Thr 
90 
AAA AAG 
Lys Lys 

CAA AAA 
Gin Lys 

GGA CGC 
Gly Arg 

GGT ACC 
Gly Thr 
155 
CTT GAG 
Leu Glu 
170 

ATG GAT 
Met Asp 

GGT TTC 
Gly Phe 

ATT GAT 

He Asp 

GAC ATC 
Asp lie 
235 
AGC TTG 
Ser Leu 
250 

CAG ACC 
Gin Thr 



ATC GCC 
He Ala 

CGT GTC 
Arg Val 
45 

TCG GAT 
Ser Asp 
60 
GTG CAC 
Val His 

ATC AAC 
He Asn 

GCC GCA 
Ala Ala 

GCA GAA 
Ala Glu 
125 
TGT ATG 
Cys Met 
140 

TCA CTG 
Ser Leu 

TTC TTA 
Phe Leu 

GAT GTG 
Asp Val 

CGC CTG 
Arg Leu 
205 
GAG CTT 
Glu Leu 
220 

ATC AAG 

He Lys 

GGC GAA 
Gly Glu 



GTG CTG 
Val Leu 



GCA GAA GAG 
Ala Glu Glu 
265 

GTC AAC CTT GGT GCA ACC GCA 



15 

ACG AAT GAG 96 
Thr Asn Glu 
30 

GTC GAA CCA 144 
Val Glu Pro 

CTG CTT GGT 192 
Leu Leu Gly 

ACC CTT CGT 240 
Thr Leu Arg 
80 

CAC GTC CCA 288 
His Val Pro 
95 

GCT TTA GCA 336 
Ala Leu Ala 
110 

GCA ATT GTC 384 
Ala He Val 

GAT CAG TTC 432 
Asp Gin Phe 

AAC ATG AAC 480 
Asn Met Asn 
160 

GGC CAT GAA 528 
Gly His Glu 
175 

AAC ATG TCC 576 
Asn Met Ser 
190 

GGC ATT TAC 624 
Gly He Tyr 

CAG GTT GCG 672 
Gin Val Ala 

ATG GGC CGC 720 
Met Gly Arg 
240 

GAG TTC CGA 768 
Glu Phe Arg 
255 

CGT GAA GCT 816 
Arg Glu Ala 
270 

ATC GGT ACT 864 
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Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala He Gly Thr 

275 280 285 

GGT GTG AAC ACT CCA GCA GGC TAC CGC CAC CAG GTT GTC GCT GCT CTG 912 
Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

TCT GAG GTC ACC GGA CTG GAA CTA AAG TCC GCA CGT GAT CTC ATT GAG 960 
Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu lie Glu 
305 310 315 320 

GCT ACC TCT GAC ACC GGT GCA TAT GTT CAT GCG CAC TCC GCA ATC AAG 1008 
Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 335 

CGT GCA GCC ATG AAA CTG TCC AAG ATC TGT AAC GAT CTA CGT CTG CTG 1056 
Arg Ala Ala Met Lys Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

TCT TCT GGT CCT CGT GCT GGC TTG AAC GAA ATC AAT CTG CCA CCA CGC 1104 
Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu lie Asn Leu Pro Pro Arg 

355 360 365 

CAG GCT GGT TCC TCC ATC ATG CCA GCC AAG GTC AAC CCA GTG ATC CCA 1152 
Gin Ala Gly Ser Ser He Met Pro Ala Lys Val Asn Pro Val lie Pro 

370 375 380 

GAA GTG GTC AAC CAG GTC TGC TTC AAG GTC TTC GGT AAC GAT CTC ACC 1200 
Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

GTC ACC ATG GCT GCG GAA GCT GGC CAG TTG CAG CTC AAC GTC ATG GAG 1248 
Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

CCA GTC ATT GGC GAA TCC CTC TTC CAG TCA CTG CGC ATC CTG GGC AAT 1296 
Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 

420 425 430 

GCA GCC AAG ACT TTG CGT GAG AAG TGC GTC GTA GGA ATC ACC GCC AAC 1344 
Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly lie Thr Ala Asn 

435 440 445 

GCT GAT GTT TGC CGT GCT TAC GTT GAT AAC TCC ATT GGC ATT ATC ACT 1392 
Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser He Gly Tie He Thr 

450 455 460 

TAC CTG AAC CCA TTC CTG GGC CAC GAC ATT GGA GAT CAG ATC GGT AAG 1440 
Tyr Leu Asn Pro Phe Leu Gly His Asp He Gly Asp Gin He Gly Lys 
465 470 475 480 

GAA GCA GCC GAA ACT GGT CGA CCA GTG CGT GAA CTC ATC CTG GAA AAG 1488 
Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu lie Leu Glu Lys 

485 490 495 

AAG CTC ATG GAT GAA AAG ACG CTC GAG GCA GTC CTA TCC AAG GAG AAC 1536 
Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

CTC ATG CAC CCA ATG TTC CGC GGA AGG CTC TAC TTG GAG AAC TAA 1581 
Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 

515 520 525 
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System- 1 ?\us$:Rfr > >X&j8,£tltci><D~CfooXi>& 

[0 0 2 3] ffi^ofcK^utf/^xy • y 

(0 0 2 4] &±KSfc*Ut*#£*Sfi2. 4 k b OD 
NAWf^<D»J»HWJCJ:5ffl»fjaJftia€rH 1 fc^f. 

[0 0 2 5] #»W©T;*'^*— -££3— K-fSMs 
^Sr^tfDNABrtf (AUr^) tt, aP^HBirt^ 

7*s K^^-tc»Ai-«ci:^j:»), ^v^mmm 

[0 0 2 6] WW^Tx^^- tf&a— K1~ 

6 £ ft 0JKtt£fe AdfeOtfOEfi^J-C h $ R *H \&»ft 6 ^ 
[0 0 2 7] **W©AKtf*WA+SrfcasTt5. 

-4 2 1 2#WlB#lcaB<ta>:/7*S Kp CRY 3 0 ; 
W2-2 7 6 5 7 5^'£mz$d,m<D77X^ KpC 
RY21, p CRY 2KE, pCRY2KX, pCRY 
3K7, P CRY3KEMpCRY3KX ; Wl 
-1 9 1 6 8 6WlCEi^/7X; KpCRY2& 
l*pCRY3 ;#8P858-6 76 7 9-^$8(Cf2^0 
pAM3 3 0 ; MrHBS 5 8 - 7 7 8 9 5 -^SglCfa&tD 
pHMl 5 1 9 ;#§BBS58-1 9 2 9 OOf^itB 
t^pAJ 6 55, pAJ61 iMpAJ 1 84 4 ; 
^B35 7-1 34 500fl:StOpCGl ; 4MHBB 
5 8-35 1 9 7*^«l:El©p CG 2 ; #B|B8 5 7 
-1 8 3 7 9 9^&$i£lB*tf>pCG4&tfpCG 1 1 

[0 0 2 8] *-Ct>3!>*ffl«BJB*Ote^^-3R"Cffi 

<Di>W$. L<.«|j*.Hf:/7*S Kp CRY3 0, pCR 
Y21, pCRY2KE 4 pCRY2KE, pCRY2 
KX V pCRY3K7 4 pCRY3KEMpCRY3 



[0 0 2 9] ±|B:/7 ^5 K^^pCRY30^i 

* (Brevibacterium stationis) IF012144 (FE 
RMBP-2515) ^P>7*7^;KpBY503 (r 
(Dzfy x % KOi^co^TIS^PS 5 ? l-9 5 78 5t 
£*R*1H) DNAfcttlHU *]R»*Xho I^fcfS 
*Sft4. 0 kb^7^^ KettlMttflMe&flSae 
^^tfDNAWf^SrSDOaU IHI»»*E c o R I *5 
£tfKpn IT*7Ct^^2. 1 kb^7^^ K«>3c 
«««tB«r^6«e^«:dtrDNAl»^«:«I9ffl-r. - 
Jxe>©P5HfJt«r^7^S KpHSG298 (£Jg5£$) 
OEcoRK K p n I WffiLRXfS a 1 I Atctra&tr 
r£(C<fc»K 7*7;* 5 K^*-pCRY3 0&8I8H- 

[0 0 3 0] hfZzfy*^ Y*<W .<D*389i 

©A»f^«)»Att. «x.ftf^7^ 5 K^<**— *M l f@ 

-trtcitnaA^r^ioJggatyh^^^ k-^*-* 

£A\ tfcttaSftT^*— DNA<D«*TfcDNA 

[0 0 3 1] KpCRY3 0^£D;£3glE<OAP$r 

tftf>i£AHt, ^7^^ Kp CRY 3 0 c o 
R I , ZZKWimTX/</\'?~ K-t 

£&&^£^frDNA$rK- (ABr#) S:DNA!)^f 

[0 0 3 2] 9t-LT3tj*$tt6^7^^ Kp C 

R Y 3 0 IZ*&W<D± $ $^2.4kb ©Aili^ 

$>9, *&W%hl*Ztl&7y X $ KpCRY30-A 
spBi^Uo 7*7^5KpCRY30-AspB 

[0033] Z-<Dyy*% KpCRY30-As pB<0 

»***Ttt«:/?*5 K£. *£*£tti;:*AU Rflk 
<£ < tkm-t* z t d« »rft i ft e 0 

[0 0 3 4] 67^7* S K"CJBME*L5* 

T" y £A - 7 7/UM J - 2 3 3 (FERM BP-1 

497) . yutr/^xy • 77/^AM j -2 3 3 

-AB-41 (FERM BP- 1 4 98) , ^1^^ 
^y 1 »7iH • 77/UM J -2 3 3-ABT- 1 1 (F 
ERM B P - 1 5 0 0) . ZfUVWr ] ) - 77 
/UM J -2 3 3-ABD-2 1 (FERM BP-1 
4 9 9) Zffrm? P>iX$o 
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10 0 3 5] fe*3, ±&(DFERM BP-1 4 980) 
flfl?l±* FERM BP-1497 eD&&&&#c£ LT 

-^»ktt*4tt-C*>5 (4$^BB 5 9-28398^ 
«JR3^ 4fli#RS) 0 FERM BP-1500 

©■ttcHt* FERM BP- 1 4 9 7(Di^l^tt 

T?$>£ (»BB86 2-5 1 9 9 8#4^«*BR) • 
fC, FERM BP- 1 4 9 9 (D&fcttF E RMB P - 
1 4 9 7^8flc£&#;i: UfcD-a-T ^/gSg^T^ 
*--t?Ki£tt8M#-C*>* (#&HBg 6 1-1 7 7 9 9 3 

[0036] ^frb<o&!km<om^ ^^^fy^ 

A • T y^-T^^ (Brevi bacterium ammoniagenes) 
ATCC6 8 7 K I^ATCC 1 3 7 4 5, PJAT CC 

1 3 7 4 6; ^IsffWrV £A • y A (Brevi 
bacterium divaricatum) AT C C 14020; /Hf/^f »J 
tyJ** 7& r- 7t — yy^A (Brevi bacterium lactofer 
mentuni) A T C C 1 3 8 6 9; ^U^f!) £A • ^ 
A-^ ^ 33 A(Corynebacterium glut ami cum) ATCC 3 1 
8 3 1 ttiv^ r £ t>T?t 5o 

[0 0 3 7] t£&m±t tryue/^f!/^ • 77 
/^MJ-2 3 3i3l50lMlV^^ *flt*2S& 
tt5/7^? KpBY50 2 (^&|BS6 3-3 6 7 8 

5<zn\ *<0j;$fc»&lwHu *Ht*«i: 9 7^* * K p 
BY5 0 2t»*-*-S^£asa*Lv\, *<oj;5fc^7 

^?KpBY50 2$r^i--6^i: LTH, Wx.tf, 

t>»rfB*xNfesu A*w«ci»*i-6ntt>^r*-e*>s[B 

act. Rev. 3 6 p . 3 6 1-4 0 5 (1 9 72) # 
St] o ±127^7* S KpBY5 0 2frA&ttl£R£'TS 

[0038] *g±7Vev^^y ?a • 77/UMj- 

2 3 3^w^^ic^-t-6ais<oT^ y ^v^-u 

^ (m&: 0. 2-50/ig/mD t>L<tt^^ 
Wn; K (SA : 0. 2-5 Om g/ml) ^Sr^ 

WSiftfc, iml 0»Jiak:tt5«fc3lc*BU 
J»2B«*T5. ffl»Lfca 

^5 K»ffll»ff«rffV\ ^77* KpBY5 0 2#l»* 
£ft-Ci*5**a«i-6. w(D^lcJ:0/7^U'p 
BY 5 0 2*sjfc*SJ'Lfc^W'eV<^7 l !> £A • 77/^ 

MJ - 2 3 3***«fo&s»e>*t* 0 
[0039] rcoi^fcLT^ttaTVtv^^y # 

A • 7 7^AMJ - 2 3 3&&®tfc^CDil»r^7 P 7^ K 

— T • hjK7iCOt^T^n?>iXT^a<t 9t-[Calvin, 
N. M. and Hanawalt, P. C. , Journal of Bacteriolog 



y, 1 70 , 2 7 9 6 (1 9 8 8) ; Ito,K., Nishida, 
T. and Izaki. K. , Agricultural and Biological Chem 
istry, 5 2 , 2 9 3 (1 9 8 8) &M] , DNAg^ 
^^(Tj/^^&ii^ttSatoh, Y. et al. , Journal of In 
dustrial Microbiology, _5, 159 (1990) # 

[0040] ±&<oi?mvmittifoi,x&t>iiz>TX'< 

^f!)^« 77/<AM J - 2 3 3 
[004 1] ttSttftiRilL £M1U ««i**«ratr » 

Mffrzi-*^ oi^y-yP, «*MMM S , 

^a, mfcr war 

$U££L-m, «*.tfy v«-***y ^a, yvat- 

[0 0 4 2] &nf* x a*. a«ta#. 

*frTt* ^20-40*0, ^Ktt25~35t^) 

ja*-eff 5rt*s-ct5 0 »*at>opHH5-io, 

[0043] »mmtm<DmmmM&K. u< i* 1 

^Miiiti-7B^i:t5;tm, mm 

[oo44] r©j:5f-tr#e>n-6is*i»A^#^* 

[0 0 4 5] L-T^7=¥>»&*S*I-*5V^r«:, 

*»fea«fcaix.fc»(«»»*fcLx > *>sv^aa4 

C^L-T^/^7^rV^irrv^e-^A^^y(0#^E 

TAopHOT/^y «IC*5V^TJft4 0-6 Ot:^^ 

[004 6] EJl±«c»-<fcJtot M#<o«W». 

[0 04 7] La»LT3M69HClfc;iHL ±IE»*a«:X 
(iH^3l^5<D^&Ti-. 7-7— /HftXtt-t«>*fifcT> 
* =■ TXMcT ^^e = £ Aifi 4rS*S* t * 6 r. t ft -5 

l - r ^ ^ ^ ^»<oiaaffi * n So 

[0 0 4 8] 7^-A|63lll^Sir>*-7Xttr 
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—t?©esttSr#«Lr 2 0-5 o'ccDisigft-cnifc-r 
i : 5<D$mMm%-?h%o 

[0 0 4 9] 

[00 50] Hifefcl 1 

it) <o^p— >{b 

(A) TVtT^T 1 1J !7-k . 77^AMJ - 2 3 3 

A*ift DBA :I^2g, (NH 4 ) 2 S 0 4 
7g, K 2 HP0 4 0.5 g> KH 2 P0 4 0.5g, Mg 
S0 4 0. 5 g. F e S0 4 - 7 H 2 0 6mg, MnS0 4 
4-6H 2 0 6mg, ifx^2.5g, jOtf^/HS 

/^"X2 0g, s£§f7Kl 1] 1 7VtfV^x!> 
•>A*77/UMJ-2 3 3 (FERM BP-149 
7) «r»*«WB«SB*-C«F*L, H#£mat>/c 0 
ftfcWM: 1 0 rag/ml CD^St- y — A^r^tP 10m 
M NaCI-20mMh!)^iK«i (pH8.0) - 
ImM EDTA-2Na»«l SnllCBMLfc. ftfc 
7"nrt-fK!:, AlMftA*si OOugAlW^J: 
3 7 < C-Cl^^^uyh«> $f>ICKf^ 

U 5 0tT?6l*n«fflbTJS1IUfc, r<0*Mafc, 

1 0#BW>$*jM;:«aLfcflL (5, 

0 00x g> 2 0#Ba v 10^12t) U ±rao§#£ 
SMfcU Iffltf-hy £A£o. 3Mfc/j:6J:5(-WiDU 

* / - /^m <o m £ f 5 D N A £ # 7 * # "C * # t 

fcDNAiCl OmMhy^fi (pH7. 5) - 1 m 
M EDTA • 2Na»jK5mlfcJ!JDJi, 4tt»-^§I 

[0 0 5 1] (B) 

±e (a) Ji-c^fcyuev^xy <?a • 77/UMj 

-2 3 3©iDNA»«©9 0 it 1 trfHRSH* S au 3 A 

1 lunit£/flV\ 3 7t"C2 0 5>IBR«; 

rogtf##*?DNAJ^^ KpWEl 5 (;* h 

^ (pH7.6) , lOmM^ft^Kh-zK lm 
M ATP, lOmM Mg C 1 2 MT4DNA!) ^ 
— eiimit©«.fife»«:flfc!iDL 



[0 0 5 2] (C) 7^/W-f^3-Kt5i|^ 

fef*«*iBiB**t*r±. ^v-^y t r • 3 y k- 

12JRG1114 (aspA2 3) "C$>£ [ () ftt* 
T^^^-tfie^a (Genotype) £fcr<Z> 
1MWVftto&&XflMl1fVslC.'3^XtX % Journal of Gen 
eral Microbiology, 1 3 0 , 1271-1278 (1 
9 8 4) . 

[0 0 5 3] ±15 (B) 3«T?»fc3^* -K»**fflV\ 

«fE3i*>*.y t r ■ =i y j rg 1 1 7 4#£^®#a 

U Tvevy >5 Omg£r£trilft&j& [k 2 hpo 4 
7 g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g> Mg 
S0 4 -7H 2 0 O.lg, L-^^VitH)^ 
&3 OmMS^TC 1 6 g 1 1 iC&ft?] |C»* 

DNA in vitro Packaging Kit^rfflV^T^To Ac 0 

5 KDNA«r»ttJU K£*ffil**fcJ:9aW 

* ^ KpWE 1 5£>^£8. 8 k bcDDNABrtfiata 
XL, ;££#)3 0 k h<DDNAmfttWlbbihfto # = * 
S KfrpWEl 5-Aspi**U, 
[0 0 5 4] (D) Tx^/Vf — K+Sfcfr?- 
«r*tfDNABr>4- (A, Br*) <n-?y** KpHSG3 
9 9^<Of-y^n— 

±15 (C) JST^^^^ KpWE 15-As p[C^£ 
MDNA^ATO^3 0kb^:t#<, S«flWT?fc 

7^7^^ KpHSG399 (£fi£ <fc 0 rfi 

JED ^r^/p^— tf*3— Ki-sae^*rStrDNA 

[0 0 5 5] ±12 (C) mvntc^^ S KpWE 15 — 
As p^rMRIftREc oR I tf«IWLfct>Ot, 7"7X 
5 KpHSG3 9 9^W^Ec oR I -?*j08r L*:t> 
©«r»^U SOmMhy^ft (pH7.6) , 1 
OmM^ft^KF-ZK ImM ATP. lOmM 
Mg C 1 Z RU T 4 DN A y 1 unit©*j*»Sr«n 

t (*j«»<o»fl[tt»*ai«-cfcs) , i2t-ei5^ 

[0 0 5 6] nbtltL-?7*% Ka»SrfflV\ ^fb^yu 

A ^(Journal of Molecular Biology, 5 3 , 1 5 
9, 1 9 70) la^i/xUtT'^'JK-njR 
G1114 (aspA23) 8c£^WI5&U ^n^A 
^oi^=i— /P5 Omg^trS^ttifi [K 2 HP0 4 7 
g. KH 2 P0 4 2 g. (NH 4 ) 2 S0 4 lg.MgS 
0 4 - 7H 2 0 0. 1 g. L-^^^>fiS?thy[>A3 
0 mM&lMK 1 6 g <Sr^@^C 1 ltC^] (C^U 

/Co 

[0 0 5 7] r©«Hft±©&W«E«r««fetc J: 
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ffl^TlH-<fctr^ v -?7X$ KpHSG3 9 9<D&£ 
2.2 k bODNA^I^t, g£&2. 4 k b<Dj$A 

<o. &zm2. 4 k boDNA^(oayi»ff*Bnfftt: 
zvmmwiftvjzz i ic^ Lfc t%> $ x 

foofc 0 C©DNAWf>r©*l»l»*ffl»f^*H«rBlfc 



[0 0 5 8] *fc±iBT!»fc:/7;*S K&#«MIK8i* 

[0 0 5 9] 
[&2] 



& 2 



^7^$KpHSG399 -Asp 



Aval 
C 1 a I 
E c o R I 



2 
1 
2 



SG399 -Asp fcA* L&„ 

[0 0 6 0] J^±tcj:^, r^^— tfSra— K1-S 

3tfi^Sr^«f*t $4*iKl2. 4 k biDDNABrJi- (E c 
[00 6 1] Hlfe^2 

nite^io (d) 3S-e»e>iifcr^/u^— tfsra— k 

**"3i&e : 7-&£tf&$**ft2. 4 k b^DNABrJ^O 
I^T, ^OlS£?ij^7'7^^ KpUC 1 8$fc*2pU 

c i 9 &m^z>*s*f***s%9u*i- vmmm (dideox 

y chain termination^) (Sanger, F. et al. , Pro 
c. Nat. Acad. Sci. USA 7 4 , 5 4 6 3, 197 

tfc*SE^I«:*+5 5 2 607^;; Ki"5 1 

5 7 8 (DmMMX U £;ft,-CV >5^i: *s*JW Ufe 0 
[006 2] £*tefll3 

RY3 OOffrA 

(A) 7*7^5: KpBYS 0 3<DpfS 
7*7*^ KpBYS 0 3J1, 7*1/^7!) • 
ft^^IF012 144 (FERM BP-251 

5) A^7>IH^ixfc^l^H 0^^/vhy^7^ 
^ K*C*>U. WHITl - 9 5 7 85^^^I2|gOj:9 
tCLT^»Lfc 0 ¥^*&igifcAi&ifc [fit*2g, (NH 
4 ) 2 S0 4 7 g, K 2 HP0 4 0.5g, KH 2 P0 4 0. 
5 g , MgS0 4 0 . 5 g , F e S 0 4 • 7 H 2 0 6 m 
g, Mn S0 4 • 4-6H a O 6 m g , &m^*X2. 5 

g,#if^y&5g, tr^^-^2 o 0/z g. mMT-r* 

>2 00/xg. ^=-^20gftt«f*l I]ll 

^nf/^fy^A • *>r i foi 2 i 

4 4*»M«)l!l«3fl*-eMU «****fc. 

ftfc«*Sr 1 Omg/ra 1 (DftSlcy ^^-A^r^tfig 
V. lOmMWEDTA, 5 0mM^3^] 2 0m 



jfl&SfofrO*^ (k b) 
3.6, 1.0 
4. 6 

2.4, 2.2 

7>y - SDSfde [0. 2N NaOH, l%(w/v) 
SDS] 4 0ml SrWtoU ft^JWriEft LT^SfclT 

* [5MS^^A-g^60ral, IMll.5in 
U*i*2 8.5ml©B^iK] 3 0ml»U 

[006 3] »*«±afcjS*C?ff «C» U 4 'CT 1 0 # 
H. 1 5, 0 0 0 X g ©JS-L^BJCd^. -bffifc*^ 

[0 0 6 4] CUxl^J^^y — A'- ^uq^l/^ 
(7x/-;U:^dd^M=i : 1 &£]&) ^rflaitfH 
»LfcflL »M£W»U *i&TT? 5 »K 1 5,000 
Xg^^fSTlcjNt, ^K®$:®i|KLfco zK®tC2f^fl 

i o#m. i 5 , o o o x g oa-w»ic3a»tt, ttissr 

[0 06 5] ttJfi^rttERMH, TEigffiBc [ H V * I 
OmM, EDTA 1 mM ; H C 1 \CX p H 8. 0 (Cf§ 
S] 2mli;^Uo *6*»{CSWk't>'!>AB» [5 
fft*tt0TE&lf?£l 0 0ml IC&ffci: > 0 A 1 7 0 g 
£SW3*fc*] 15mli:10mg/mlx^r>A 
:/n-^f KSffilm 1 «W;tT\ ftft^r 1. 39 2 g/ 
m 1 K-a-fc^Tt, r<0jS*«r 1 2t-C4 2 WW, 1 1 

6, o o o x goa^»«*firofc 0 

[0 0 6 6] :7*7*S; KpBY5 0 3ft^«fl8KtCj: 
7*7*^KpBY503 ^^tf^iSI^Sr^^o 

[0 0 6 7] ftv^-ewO5>iSjft$r«fi0r>^yr^/^T^ 

5iC UT^eH/t^y^ 5 KpBYS 0 3£<£tri&#r& 

3 Mam* hv* ^mmz&temm 3 0 mmzmm l 

fcft* 2«*3:^y— /USrAD^ -20tl 

1t. ro^fS^r 1 5,000 X g<Di&>bftm\ZMfXD 

NA^rttK^^:, 7^7 ^.^ KpBY5 0 3^50/ig# 
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10068] (B) 7y*% K-<^*-- pCRY30 

^?KpHSG2 9 8 (£fi&Jl) 0.5j*gfc« 
KSal I (5units) £ 3 7<t 1 B$ia3£iS:$-£, 

[0 0 6 9] 1MB (A) m-?ffl$ll>tZ'77X^ KpBY 
50 3<D2u glcMSMtXh o I ( 1 unit) £ 3 7t 
T? 3 0 /7^^ KDNAfrSMMMFL 

fc. 

[0 0 7 01 if^^^KDNA^^l, 

0mMMJ^ftpH7.6, 1 OmM MgCl 2 , 
10mMi/ft^K h-/K 1 raM ATPWT 4 
DNAy#— lunit«CftSJ:5lC«.j«»«:giffcL, 1 
6t:*Cl SttlWRfiLfc. :o«9«riv^x'>x!lt 
T • =3 y JM1093y^f>Ft/U <£SiB) 

[0 0 7 11 ISSStttt3 0 M /ml (ftlltlX) 
MjT-rji/^ 100/tg/ral (gS^«IA)<DIP 
TG Wy^^D^- 3 - D -^itlSyZ FtT7/-> 

K) 100^g/ml <OX - g a 1 (5 - 

- 3 - ><vKy/W- 0 - 
tT7/*>K) £-£tfLi&3fc (hy^hVl Og, 
^5g, NaCl 5 g fttfM* 1 1 > pH7.2) 
-C3 7tUCT2 4B$IHtt*U 4t*tLtllfehfc. 

0>£r3ftU K4rT/u*y - SDSjfe 

[T. ManiatisE. F. Fritsch, J. Sambrook, 
"Molecular cloning" (1 982) p90~91# 

BR] ^xvmm^tc 

[0 0 7 21 7?*^ KpHSG2 98WS 

a 1 I fym^y?*^ KpBY503A^4.0k 
b©»fr#j(A$ilfc^7^5 KpHSG 2 9 8 - o r 

[0 0 7 31 *fcl?0«©#«fc«rJBV\ AMB (A) 3g-C^ 
fcftfcT^X^ KpBY 5 0 3DNA^M$fKpn 
I JU*E c oR ncT&3tLT^ix£#J2. 1 kbO 
DNA^^riiey^^^ KpHSG298-oriO 
Kpn \RXfEc i R iSttJC^u— 
5 K-^*-- P CRY3 0£8I§aLfc<, 

[00 74J &MW4 
-fy^X KpCRY30 - As pB0>ffr£&UE3y*S 

£ttttl <E> (D) i%-cmbtl1tzfyx* KpHSG 3 9 
9 - A s p 5 fi g coRI &5unitffll\ 

^3 ^7*^ KpCRY 



(B) KpCRY 3 0 lag^j 

fiRRXE c oR I lunit£#V\ 3 7 tt? 1 IWBJRIS $ 
*iMflftt©^U 50mMhM@I^ (pH 
7.6), lOmM^f^K 1 mM AT 

P, lOmM MgC l a *iJ:tfT4 DNA^-f 

5). 12lC-ei5^P«Jt^t^ Z<D?y 
* 5 KSr^t^T, JftrlB^&iC^V^v-^ y k T • a y K 
- 1 2 J RG 1 1 1 4 (as pA 23 ) *«MHEiftU 
v'V 5 0 m g/m 1 ?r§tfl^fi [K 2 HP 
0 4 7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g, M 
g S 0 4 • 7 H z O 1 g , L - ^/U^ 5 h y & 

A 3 0 niMXV*3e 1 6 g 1 1 \Z.mW 

[0 0 7 5] w<BJ8Jft±©£tm&»ftfc <fc 9 ft#«H 
U KDNAfcJ*mu 

ffiV^T^-<7ti:^5. ^7^; Kp CRY 3 0(D&& 
8. 6 k bODNABrtflCJtN*.* *:# * 2. 4 k b Off A 

[0 0 7 6] ±SBOAKSHS$n^7^^ KDNA 

[0 0 7 7] JgfHEaii, ««^V^ft«rffl^-C*<Di 

[0 0 7 8] • 7 7^MJ- 2 3 

3 (PERM BP- 1 4 9 7) ^^^KpBYSO 
2&*8;£ 10 0ml <0»JBA*«-C«»JiSB)!]»*-C 
**U ^^y>G$rlrL-y h/mUC^^JzptC 

£§#£2 Om 1 (D'Vls^m&W. (2 7 2 mM 
Sucrose, 7mM KH 2 P0 4 , ImM MgCl 2 ; p 

H7.4) ic-cas»bfc. z b\cm&%i&foftmLx& 

8S£, ^rie-e^bixfcy^^^ kdnasss o h \ t 

(^*7Ktti() £fl§V^T, 2 500^/Vh, 2 5 /z 
FDlcKtU ^^«rWJl«*«K:2 0»|R||«L 
ft 0 3 m 1 ©ttlEAJMWC^ L 3 0 tlCT 1 

#*«L 1 5 ii g/m 1 (ftMidt) 

tPBifie A&?9&J&K:tiu& L 3 0 fC 2 - 3 0 RQlg* L 

(A) *cffi«<o^ffi*^v>T^7^^ K«r»fc. rco 

$4r«SLfc. iE:0tt**TiB©*3lc^i- 0 
[0 0 7 9] 
[&3] 
3 0 -AspB 



EcoR I 



flltr»>t(P*#3(kb) 
8.6, 2.4 
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< 

* 



BaraH 1 1 
Y3 0-AspB£#£L*: o :^7^; Kp CRY 3 

o - Asp b (ommmm^m & m 3 ic^-t-. 

[0 0 8 0] **5 % ^7X; KpCRY3 0-AspBC 

-2 3 3-AspBtC£9Jgjt6«$ftfc:/l'tr/*^'J 
r>A . 77^UM J -2 3 3-AspBtt. &#&0< tf 

(FERM P- 1 2 2 2 8) t L"C#tt**lTtr*a. 

[00 8 1] Hifefcls 

7^*5; KpCRY30-AspB£0^f 
ffrlB^A^l 0 0ml ^500mlS£^77^3(C 

1 2 o<c-ei 5«isaiifct>©i:, mm 

J -2 3 3-AspB£fi£iiU 3 0t|:T2 4WH 
*#&fTofcfL l«iaUcLTHJ*LfcA«fflll 0 0m 1 
Sr5 0 0mlf5^77^3|CMU 12 0t-Cl5 
#fB8£ffiLfci>£>|C, lml ^9 5 0cells4>M£»£& 

5£?tcttKu i^c< 3 one kit 2 4ttRna&«£fr 

[0 0 8 2] *^W'>>«iftI*5j;tX«W!«I 
[0 0 8 3] H2fe^6 

Mg S0 4 • 7H 2 0 
#y*#i/Jt^U> (20) 

T>^7 (2 8%&ft) 

[0 0 8 9] 



11.0 

BMEAiMtSl 00ml £500m 1 -&^.fay y 

au asm (as®^pH7.o) ufcft* yuex^ 

II #A • yy/<K (Brevibacterium fravum) M J — 2 

3 3-AspB£*t®U &H#Jl£^/l'=*-*£5 g/ I 

<o»&icft6<fc9(cjtax., 3 3 tier 2 0HQt6fK«€: 
[0084] 4c«#«ift (*0u=>-* 5%, SEit 

7^-^2.3%, KH 2 PO 4 0.0 5%, K 2 HP 
O 4 0. 0 5%, MgS0 4 • 7H 2 O0. 0 5%, F e S 

0 4 • 7H 2 0 2 Oppm, Mn S 0 4 • nH 2 0 2 0 p p 
nu tfft^200*ig/K fT^-HCl 10 
0iig/K ^if^ygfO. 3%. g|#^3f*0. 3%) 
<D 1 0 0 0 m 1 £ 2 1 ft£H 

(12 0t:, 2 0#[S3> ffiGift*ft<0 2Oml 
ADLT, IslCftl 0 0 0 r pm. ii^Sl v vm, aft 
3 3^, pH7. 6|:t2 4BMB#**fTofc. 

[0 0 8 5] #**T«L wtt6©#*«Sr5t^»« 
(4 00 0 rpm. 1 5#»J) Lfc© 
(CRM3U O.D. (***fl[, M6 10nmTOM 
tf) «5O0lHmamfr«llfiU tt*MIMK«:ftW 

[0 0 8 6] L-T^^7^f>«©±*H:. TI5^4lC 
jj*i~£j£$<*> 5 Oral (IT 4 5t5B#IBRj£;£rfT^S*K 
**T*«ri**f5MB (4 0 0 0 r pin, 1 55MB) U 

^ * >t>7D^7^ATCC 8 0 4 2f£<fc5'&£:&j£ 

[00 8 7] ^tf>|g£:£FERM BP-1 4 9 7&IC 

[0 0 8 8] 
1^4] 

m 4 

5g 

0. 1 g 

0.0 5ml 

1 4ml 

1 0ml 
50ml (pH9.4) 
[£5] 
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i 



I FERM BP-149 
|_ 

I FERM P-1222 

[00 90] 

[»W<0»*1 **W©*f«*»g*-DNAHU 
HI**<Dr^^-^l:3- M"5afi-7- DNA 

~r &h l - r * vskSrSHt-r 6 ^ * as pr* * * 

[00 9 1] 

[&?lj£c] EJiJ#^ : 1 

ATG TCT AAG ACG AGC AAC AAG TCT TCA 
Met Ser Lys Thr Ser Asn Lys Ser Ser 

1 5 
AAA GCC GAA GAC ATT GTG AAC GGC GAG 
Lys Ala Glu Asp lie Val Asn Gly Glu 
20 25 
TCG CAG TCT TCA GAC AGC GCT GCA GTT 
Ser Gin Ser Ser Asp Ser Ala Ala Val 

35 40 
AAA ACC ACG GTT CAG AAA AAG TTC CCA 
Lys Thr Thr Val Gin Lys Lys Phe Arg 

50 55 
GAA CTT CAG ATC CCA TCC CAC GCA TAT 
Glu Leu Gin He Pro Ser His Ala Tyr 
65 70 
GCG GTG GAC AAC TTC CAA ATC TCA CGA 
Ala Val Asp Asn Phe Gin lie Ser Arg 

85 

GAT TTC ATT CGC GGC ATG GTC CAG GTG 
Asp Phe He Arg Gly Met Val Gin Val 
100 105 
AAC CGC CGA CTA CAC ACA CTT CCA GCA 
Asn Arg Arg Leu His Thr Leu Pro Ala 

115 120 
TGG GCT TGT GAT CAG ATC CTC ATT GAG 
Trp Ala Cys Asp Gin lie Leu He Glu 
130 135 



I (INt) I 

_ + h 

7 1 1 | 

-+ H 

8 1 7 I 



mm<DM : mm 

£7H0>ffiH : Genomic DNA 

: MJ-233 

4#©$r^i"12-^ : peptide 
fitffettE : 1-1581 



GCA GAC 
Ala Asp 

10 
AAC CAA 
Asn Gin 

TCG GAA 
Ser Glu 

ATC GAA 
lie Glu 

TAC GGC 
Tyr Gly 
75 

ACC ACC 
Thr Thr 

90 
AAA AAG 
Lys Lys 

CAA AAA 
Gin Lys 

GGA CGC 
Gly Arg 



TCA AAG AAT 
Ser Lys Asn 

ATC GCC ACG 
He Ala Thr 
30 

CGT GTC GTC 
Arg Val Val 
45 

TCG GAT CTG 
Ser Asp Leu 
60 

GTG CAC ACC 
Val His Thr 

ATC AAC CAC 
He Asn His 

GCC GCA GCT 
Ala Ala Ala 
110 

GCA GAA GCA 
Ala Glu Ala 

125 
TGT ATG GAT 
Cys Met Asp 
140 



GAC GCA 48 
Asp Ala 
15 

AAT GAG 96 
Asn Glu 

GAA CCA 144 
Glu Pro 

CTT GGT 192 
Leu Gly 

CTT CGT 240 
Leu Arg 
80 

GTC CCA 288 
Val Pro 
95 

TTA GCA 336 
Leu Ala 

ATT GTC 384 
He Val 

CAG TTC 432 
Gin Phe 
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CCC ATC 
Pro He 
145 

ACC AAC 
Thr Asn 

AAG GGC 
Lys Gly 

CAG TCC 
Gin Ser 

GCT GGA 
Ala Gly 
210 
TTC CGC 
Phe Arg 
225 

ACC CAG 
Thr Gin 

GCA TTC 
Ala Phe 

GCC AAC 
Ala Asn 

GGT GTG 
Gly Val 
290 
TCT GAG 
Ser Glu 
305 

GCT ACC 
Ala Thr 

CGT GCA 
Arg Ala 

TCT TCT 
Ser Ser 

CAG GCT 
Gin Ala 
370 
GAA GTG 
Glu Val 
385 

CTC ACC 
Val Thr 



GAT GTG TTC 
Asp Val Phe 

GAA GTT GTT 
Glu Val Val 
165 

GAG TAC CAC 
Glu Tyr His 

180 
AOC AAC GAT 
Thr Asn Asp 
195 

CTG CAG ACC 
Leu Gin Thr 

CAC AAG GGC 
His Lys Gly 

TTG CAG GAT 
Leu Gin Asp 
245 

GCG CAC AAC 
Ala His Asn 

260 
CGT CTC CTC 
Arg Leu Leu 
275 

AAC ACT CCA 
Asn Thr Pro 

GTC ACC GGA 
Val Thr Gly 

TCT GAC ACC 
Ser Asp Thr 
325 

GCC ATG AAA 
Ala Met Lys 

340 
GGT CCT CGT 
Gly Pro Arg 
355 

GGT TCC TCC 
Gly Ser Ser 

GTC AAC CAG 
Val Asn Gin 

ATG GCT GCG 
Met Ala Ala 



CAG GGT 
Gin Gly 
150 

GCC AAC 
Ala Asn 

ATC CTG 
He Leu 

TCC TAC 
Ser Tyr 

CTC ATC 
Leu He 
215 
AAT GAG 
Asn Glu 
230 

GCT GTT 
Ala Val 

CTC GCA 
Leu Ala 

GAG GTC 
Glu Val 

GCA GGC 
Ala Gly 
295 
CTG GAA 
Leu Glu 
310 

GGT GCA 
Gly Ala 

CTG TCC 
Leu Ser 

GCT GGC 
Ala Gly 

ATC ATG 
lie Met 
375 
GTC TGC 
Val Cys 
390 

GAA GCT 

Glu Ala 



GGC GCA GGT 
Gly Ala Gly 

CTT GCA CTT 
Leu Ala Leu 
170 

CAC CCC ATG 
His Pro Met 

185 
CCA ACT GGT 
Pro Thr Gly 
200 

GCT GAA ATT 
Ala Glu He 

TTT GTC GAC 
Phe Val Asp 

CCC ATG AGC 
Pro Met Ser 
250 

GAA GAG CAG 
Glu Glu Gin 

265 
AAC CTT GGT 
Asn Leu Gly 
280 

TAC CGC CAC 
Tyr Arg His 

CTA AAG TCC 
Leu Lys Ser 

TAT GTT CAT 
Tyr Val His 
330 

AAG ATC TGT 
Lys lie Cys 

345 
TTG AAC GAA 
Leu Asn Glu 
360 

CCA GCC AAG 
Pro Ala Lys 

TTC AAG GTC 
Phe Lys Val 

GGC CAG TTG 
Gly Gin Leu 



ACC TCA 
Thr Ser 
155 

GAG TTC 
Glu Phe 

GAT GAT 
Asp Asp 

TTC CGC 
Phe Arg 

GAT GAG 
Asp Glu 
220 
ATC ATC 
He lie 
235 

TTG GGC 
Leu Gly 

ACC GTG 
Thr Val 

GCA ACC 
Ala Thr 

CAG GTT 
Gin Val 
300 
GCA CGT 
Ala Arg 
315 

GCG CAC 
Ala His 

AAC GAT 
Asn Asp 

ATC AAT 
He Asn 

GTC AAC 
Val Asn 
380 
TTC GGT 
Phe Gly 
395 

CAG CTC 
Gin Leu 



CTG AAC ATG 
Leu Asn Met 

TTA GGC CAT 
Leu Gly His 
175 

GTG AAC ATG 
Val Asn Met 

190 
CTG GGC ATT 
Leu Gly lie 
205 

CTT CAG GTT 
Leu Gin Val 

AAG ATG GGC 
Lys Met Gly 

GAA GAG TTC 
Glu Glu Phe 
255 

CTG CGT GAA 
Leu Arg Glu 

270 
GCA ATC GGT 
Ala He Gly 
285 

GTC GCT GCT 
Val Ala Ala 

GAT CTC ATT 
Asp Leu lie 

TCC GCA ATC 
Ser Ala He 
335 

CTA CGT CTG 
Leu Arg Leu 

350 
CTG CCA CCA 
Leu Pro Pro 
365 

CCA GTG ATC 
Pro Val He 

AAC GAT CTC 
Asn Asp Leu 

AAC GTC ATG 
Asn Val Met 



AAC 480 
Asn 
160 

GAA 528 
Glu 

TCC 576 
Ser 

TAC 624 
Tyr 

GCG 672 
Ala 

CGC 720 
Arg 
240 

CGA 768 
Arg 

GCT 816 
Ala 

ACT 864 
Thr 

CTG 912 
Leu 

GAG 960 
Glu 
320 

AAG 1008 
Lys 

CTG 1056 
Leu 

CGC 1104 
Arg 

CCA 1152 
Pro 

ACC 1200 
Thr 
400 

GAG 1248 
Glu 
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405 

CCA GTC ATT GGC GAA TCC CTC TTC 
Pro Val lie Gly Glu Ser Leu Phe 
420 

GCA GCC AAG ACT TTG CGT GAG AAG 
Ala Ala Lys Thr Leu Arg Glu Lys 
435 440 
GCT GAT GTT TGC CGT GCT TAC GTT 
Ala Asp Val Cys Arg Ala Tyr Val 

450 455 
TAC CTG AAC CCA TTC CTG GGC CAC 
Tyr Leu Asn Pro Phe Leu Gly His 
465 470 
GAA GCA GCC GAA ACT GGT CGA CCA 
Glu Ala Ala Glu Thr Gly Arg Pro 

485 

AAG CTC ATG GAT GAA AAG ACG CTC 
Lys Leu Met Asp Glu Lys Thr Leu 
500 

CTC ATG CAC CCA ATG TTC CGC GGA 
Leu Met His Pro Met Phe Arg Gly 
515 520 

tf d n a m <om vmm \ z x z> ® m jsm m» 

[02 J ±££&1ft2. 4 k b©*JSHDNAK)irfl5 



410 415 
CAG TCA CTG CGC ATC CTG GGC AAT 1296 
Gin Ser Leu Arg lie Leu Gly Asn 
425 430 
TGC GTC GTA GGA ATC ACC GCC AAC 1344 
Cys Val Val Gly lie Thr Ala Asn 

445 

GAT AAC TCC ATT GGC ATT ATC ACT 1392 
Asp Asn Ser He Gly He He Thr 
460 

GAC ATT GGA GAT CAG ATC GGT AAG 1440 
Asp lie Gly Asp Gin He Gly Lys 
475 480 
GTG CGT GAA CTC ATC CTG GAA AAG 1488 
Val Arg Glu Leu He Leu Glu Lys 

490 495 
GAG GCA GTC CTA TCC AAG GAG AAC 1536 
Glu Ala Val Leu Ser Lys Glu Asn 
505 510 
AGG CTC TAC TTG GAG AAC TAA 1581 
Arg Leu Tyr Leu Glu Asn 

525 

[SI 3] ^WtD??*^ KpCRY3 0-AspBO 



mi) 



im2] 



SoURsfl 
Hnvffl 



BcoRI 



Rstf KpnlSoU 

I PMl Aval 
Hneffl j OoIPtflXhol 

1 11 1 ill 



Sail 



Xhol 
BcoRI 

200 bp 



SaflRsH 



EcoRJ 



HndUL 



HhdB 



PstI 



Kpnl 



tool 

Xhol 



Soil 



Xhol 

J 
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[Ms] 



p8Y503 
($2. I Kb ) 



(&2.4kb) 




p8Y503 

(#J 4.0W> > 



pHSG 298 
(2.6kb) 



(51) Int. CI. 5 
(C 1 2N 

C 1 2R 
(C 1 2N 

C12R 
(C 1 2P 

C 1 2 R 



F I 



15/60 
1:13) 
1/20 
1:13) 

13/20 
1:13) 



(72) mm nm 

»#JW*i|5W JW** 8 T 9 3 # 1 #H 



